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Outlines

1. Anintroduction to the NOAA Integrated Cal/Val System (ICVS)
1. ICVS overview
2. SNPPCrIS
3. ICVS-CrIS

2. Application of ICVS-CrIS in support of NOAA operations
Impulse noise

Lunar intrusion

Ground system performance

Data indexing and querying
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Spacecraft maneuver

3. Conclusions and future plans
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tegrated Cal/Val System (ICVS)

NOAA/NESDIS/STAR ICVS-LTM System

] I

Instrument Performance Monitorin

AVHRR ;

Output Products:
= IPMS Analysis Data
+ LTM Trending Plots

= Warning Notification

| Input Data Sources:

- GRAVITE [RDR/TDR)
|+ CLASS (TDR/SDR)

| - DDS (Level 1B)

ATMS
Cris
VIIRS

QMPS

AMSL

=
I
in

AVHRR

AMSR-2

Radiative Transfer Model

- o

Input Data Sources:

= EMC [GFS/GDAS)

» ECMWF (GFS/GDAS)
* CLASS (TDR/SDR)

= DDS (Level 1B)

Output Products: S i : ?—'
+ S0AS Analysis Data 5
= Sensor Data Global [EUBDAT S A e Uu]?cl;tp“tf)'?um-
B E = rofiles
Distribution = GRAVITE (TDR/SDR) = Aerosol Products
* Sensor Data (?Iohal - CLASS (TDR/SDR) = Cloud Products
Bias Distribution - DDS (Level 1B} = Ozone Products
+ LTM Trending Plots
M oe Bk = Surface Products
'arning Notification = Energy Budget
S ~

|+ Instrument Status Trending ’w w @

= Sensor Performance Trending
= Spacecraft Operational Status
» Sensor/SC Diagnostic Datasets

= Sensor Data Global Distribution
= Sensor Data Global Bias Distribution
= Sensor Data Global Bias Trending

= Satellite retrieval products
* Inter-sensor calibrated CDR products
= High Impact Events Imager

Global Forecasts

Regional Forecasts

Hurricanes and
High Impact Events

Climate Predictions
and Projections
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pss-track Infrared Sounder (CrlS)
perational hyperspectral infrared sounder

Ozone Mapping and
Profiler Suite (OMPS)

Clouds and the Earth’s
Radiant Energy System
(CERES)

Advanced Technology
Microwave Sounder (ATMS)

8 Second Cross-track Scan

Next Scan
Cross-track Infrared

30 ES FORs _—-
Sounder (CrIS)
Visible Infrared Imaging 2DS FORs 2ICT FORs
Radiometer Suite (VIIRS) Slew 1 2 3 - 30 Slew 31 31 Slew 0 0 Slew 1 2 - .. FORindex
F R F R F R F Moving mirror sweep direction

Interferogram, Earth Scene, LW/FOV5/ January 12th 2013

30000 ] Effective OPD Spectral resolution Number of bins in
— Real Frequency Band Spectral range (um) b he interf
— Imaginary wavenumber the interferogram
20000 4 9.14-15.38 0.80352 0.625 866
-m_ 5.71-8.26 0.4092 (0.81375) 1.25 (0.625) 530 (1052)
[ swr | 3.92-4.64 0.2015 (0.8029775) 2.5(0.625) 202 (799)
10000 | 1
OPD (cm)
€
3 or 1
8 0.8 -0.4 -0.2 0.0 0.2 0.4 0.8
—-20000 | | < < PO )
LWIR
-30000,5 - X oS To Double Sided Interferogram measurements

OPD (cm)

Interferograms per day: 9,914,400=3(bands)*9(FOVs)*34(FORs)*10800(scans)
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ICVS-CriIS

Five related modules

Housekeeping RDR
NOAA operational
normal resolution Radiance Bias
SDR

Science RDR

NOAA/STAR
Full-spectral

resolution SDR
Since Dec 04, 2014

Full-stack coverage of SNPP CrIS Cal/Val history, ongoing instrument status, and ground
system anomalies

— Intact records of figures and processing logs since the beginning of the mission

— All the data on the plots are saved for further analysis

— Anomaly events are archived as JSON files.

Supporting both SNPP and JPSS-1 CrIS missions
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ICVS-CrIS (continued)

@\-'."\-*.-\*.-:star.nesd's‘noaa.gov,]:rs_fstatus_\l33_CrIS.3h0 c Q, search * E '.' ﬁ‘ 4 9 9 E

1) Goto —
WWW.Sta r.neSdiS.noaa. { 1 ; I [7’&1" { [.E ;5 Long-Term Monitoring
. Monitoring and ch1r1cter|1|ng satellite instrument performance i orblt for we1ther. cll
gov/icvs/status NPP C |
Search STARICVS Long-1brm Mon‘rtoring About the Suomi NPP Cri Jment
r I S . l ! h l !’ O r G oogl e » STAR ICVS Home Displaying the last 24 hours of instrument status, updated every three hours. Instrument Status > NPP > CriIS

: y 1010/2015
lnoa a icvs; e 00:10 ET / 04:10 UTC

Winstrument Performance Select a parggeter: SOR - Mapped Variables Select a Date:
2) Se I ect lcrl S’ o r Icrl S Monitoring SDR - MaDD§Variables Bri&xess Temperaffre 11 ym (900 cm2) = E’ G 10-09-2 -1

o pp e

Brightness Temperature, 11 gm (900 cm’), Mapped, Ascending, 10/09
Updated at Oct 10 01:55:48 2015 UTC

FSR’ from the left
navigation panel
3) Select a group of R

MetOp-B

parameters from the Metop B

& MHS

© AVHRR

firs draw-down box

4) Select a parameter i

* AVHRR

from the middle

MelOpA

drawdown box e
5) Select the date from

180W  150W  120W oW 6OW 30w 0 30E 60E 90E 120E 150E 180E

© AMSU-A
th e Ca |e n d er :":‘:RR NPP CrlS Brightness Temperature, 11 zm (900 cm’), Mapped, Descending, 10/09/2015
% HIRS
NOAA-15
« AMSU-A TSN a
GOES BON [+
¢ GOES-13 Sounder .
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ICVS-CrIS (continued)

e A closer look

Collection of Critical Variables

Select a parameter: SDR Meta: Orbit Maneuver and Version HE
Collection of Critical Variables H SDR Meta: Orbit Maneuver and Version i
ollection of Critical Variables i SDR Granule Quality DQN Mimics
M NPPsDR Granule Quality from Metadata

RDR - Housekeeping Variables
RDR - Interferogram Quality Flags DI
RDR - Science Calibration Variables
RDR - Allan NEAN ICT Real Orbital Avg.
RDR - Allan NEAN ICT Imaginary Orbital Avg.|_
RDR - Allan NEAN DS Real Orbital Avg. T]
RDR - Allan NEAN DS Imaginary Orbital Avg.
RDR - Gain Orbit Avg.

RDR - Offset Orbit Avg. ICT Temperature

SDR - Mapped Variables OMA Structure Temp.

SDR - Quality Flag Scan Level Stage Cooler Temp.

SDR - Quality Flag Overall Beam Splitter/Scan Baffle/Telescope Temp.
SDR - Quality Flag Radiometric Laser Diode Current & Temp.

SDR - Quality Flag Spectral Measured Laser Wavelength

SDR - Quality Flag Geo Servo Error Cross-Track - Daily Avg.

SDR - Quality Flag RDR Invalidity Servo Error In-Track - Daily Avg.

SDR - Quality Flag Bit Trim Failed Brightness Temperature 11 pm (900 cm™1)
SDR - Quality Flag Imaginary Radiance Brightness Temperature 6.7 um (1500 cm™) __
SDR 'IQ“aI.itV Flag FCE DeteE:tion Brightr:ess Temlperature :I.O um (%500 cm"l) ~

ES Zero Path Difference Saturation Flag - Daily Avg.
Creatigg | Sample Bit Trim Mask Failed Flag - Daily Avg. 3

ES Q Sample Bit Trim Mask Failed Flag - Daily Avg.
- ~————ES Fringe Count Sample Pulse # Error Flag - Daily Avg.| —
ES I Coeff. Table Memory Error Flag - Daily Avg.
ES Q Coeff. Table Memory Error Flag - Daily Avg.
ES Bit Trim Table Memory Error Flag - Daily Avg.
ES Impulse Table Memory Error Flag - Daily Avg.

AR W THl

€

L4
oA
P
"
I~
[
F

1.  Figuresin ‘Collection of Critical Variables’ can be found in other groups. They are my most frequently examined
parameters on a daily basis

2. Instrument linearity features are calculated using Allan variance for each orbit

3.  ‘SDR-—Quality Flag ***’ include quality flag of each pixel, together with daily averaged statistics
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lication: impulse noise

Normalized FOV1 NEDN, Reverse direction, Oct-06-2015

T o e T T i T Vi B T | - T e T et

Wavenumber (cm'1)

0 2 4 6 8 10 12 14 16 18 20 22 24
Time, UTC

SW Infernal Calibration Target Spectral dtabilit L/, Oct-06-2015

0.08 T T T

FOV4 FOV5 FOV6 F V8 FOV9

Digital Counts
=]
(=]
o

1 1 1
"00:00 06:00 12:00 18:00
Time, UTC
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tion: impulse noise

Impulse: Deep Space Scene

Impulse events on (upper) Cold and (lower) hot
calibration targets between Jan 01 and May 31, 2015

Impulse: ICT Scene

outer zone

——T,

South Atlantt AN

anomaly
\(inner zone)

http://www.bibliotecapleyades.net/ciencia/ciencia_earthchanges49.htm
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Search

P STAR ICVS Home

¥ Operational Notices
* Notices Archive

®Instrument Performance

Monitoring

Suomi NPP
& Spacecraft
*ATMS

Cris
% OffS FSR >
. s
ir Mapper

* OMPS Nadir Profiler
* OMPS Limb Profiler

MetOp-B
« AMSU-A
& MHS

« AVHRR

¢ HIRS

NOAA-19
€ AMSU-A
¢ MHS

© AVHRR

¢ HIRS

MetOp-A
« AMSU-A
& MHS

* AVHRR

& HIRS

NOAA-18
* AMSU-A
* MHS

& AVHRR

ation: impulse noise

. - Integrated Calibration 7 VElllt’-liltl‘:'n System
A A=)

Long-Term Momtormg

10/10/2015
1213 ET 1 16:13 UTC

Select a parameter:

STAR ICVS Long-Term Monitoring

| Displaying the last 24 hours of instrument status, updated every three hours.

About the Suomi NPP CrlS instrument

Instrument Status > NPP > CriS-FSR

Slide Show of All Charts for Selected Date

Select a Date:

HO, alibration

NOAA/STAR Calibration

4

Earth Scene SW impulse event

SDR - Quality Flag Radiometric

SDR - Quality Flag Spectral

SDR - Quality Flag Geo

SDR - Quality Flag RDR Invalidity

SDR - Quality Flag Bit Trim Failed

SDR - Quality Flag Imaginary Radiance
SDR - Quality Flag FCE Detection

SDR - Quality Flag FCE Correction

SDR - Quality Flag Lunar Intrusion

SDR - Quality Flag Day/Night

SDR. - Moving Window Size

SDR - Moving Window Spectral Stability
SDR - RDR Impulse Moise Count

SDR - SDR Fringe Count
SDR - ES ZFD Fringe Count
SDR - ES ZPD Amplrtude

sD Cc .

1

FE Buocas

ErlS SW Impulse: Earth Scene; 20151006, Number of event: 263
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Wavenumber (cm")

Counts

Counts

NPP CrIS FSR DS Moving Window Size, Short Wave 06/26/2015

Created at 06/28/2015 - 19:56:41 UTC

Forward

R

Deep Space Moving Window Size, Short Wave: 06/26/2015
Created at 06/27/2015 - 10:59:33 UTC

Forward

£
T FSR SDR: Parallel Mode avr Operational SDR: Sequential Mode 1
10} 10} E
5T g 5 sr 1
. . . . & f 8 .0 8 . . . . . . .
00:00 03:00 06:00 08:00 12:00 15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time, UTC Time, UTC
FOV1 FOV4 FOVG FOV7 FOV8 FOV9 FOV1 FOV4 FOV6 FOV7 FOV8 FOV9
Reverse Reverse

15
10
s5pk
Q o)
. . . . ) g 8 8
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time, UTC

FOVS5 NEDN, Reverse direction, Jun-26-2015

20

Counts

15f E
10F 1
sk i
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time, UTC
NEEESTSR SW SDR Overall Quality Flag, Mapped, Descending,

45N
30N
15N
EO
158
308
438
608

758
905 _
180W 150w

20W  0W 60w 30W L3 0E  6E 9E 120E  150E  180E Page | 11
(Blue: Good; Green: Degraded; Red: Invalid)



NPP CrlIS ICT Moving Window Size, Short Wave, Daily Average _;l' "E
Created at 10/06/2015 - 20:12:15 UTC -

Forward

05

29.95+,

Counts

29.9

29.85 . -

29.8 ' : '
Q1-12 Q1-14 Q=15

FOV1 FOV4 FOV6 FOV7 FOV8 FOV9

Calibration window size is a good indicator for ground processing system behavior,
drop of calibration window size indicates the incompleteness of science RDR data:

a) Minimal percentage of received RDR packets for processing is set too low
b) Re-tasking procedure failed
c) Contamination of Direct Broad (DB) data stream. Packets of FOV4 and 6 are

dropped in DB data steam for data rate concern
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Search  Go |

MSTAR ICVS Home

¥ Operational Notices
* Notices Archive

»instrument Performance
Monitoring

Suomi NPP

“VIRS

* OMP3 Nadir Mapper
* OMPS Nadir Profiler
% OMPS Limb Profiler

MetOp-B
« AMSU-A
* MHS

Search [Go |

MNSTAR ICVS Home

¥ Operational Notices
% Notices Archive

®Instrument Performance
Monitoring
Suomi NPP
* Spacecraft
= ATMS
*Crl8 >>
sCrisFSR
= VIIRS
* OMPS Nadir Mapper
* OMPS Nadir Profiler
% OMPS Limb Profiler

MetOp-B
* AMSU-A
*MHS

= AVHRR
% HIRS

NOAA-19
= AM3U-A
& MHS

data indexing and querying

About the Suaml NFP Cri3 instrument

STAR ICVS Long-Term Monitoring

Displaying the lasf 24 hours of instrument status, updated every three hours

10/10/2015
12:24 ET | 16:24 UTC

Instrument Status > NPP > CrIS

Slide Show of All Charts for Selected Date

Select a Date:
10-09-2015

elect a param i
Processing log

EE R R R R e R R

Processing starts at 2015-10-09 07:4€:07

EE R R R R e R R

0001 RCRIS-RNSCA npp d20151008 t2359482 0000201 b20453 ¢20151009015544790335 noaa_ops.hs[00000 QUOUL OUO0Z |
0002 RCRIS-RNSCA npp_d20151009_t0000201_e0000521 b20453_c20151009015624181387_noaa_ops.h5[00004 00005 00006
0003 RCRIS-RNSCA npp_d20151009_t0000521_e0001241 b20453_c20151009015643614800_noaa_ops.h5[00008 00009 00010
0004 RCRIS-RNSCA npp_d20151009_t0001241_e0001561 b20453_c20151009015723019364_noaa_ops.h5[00012 00013 00014
0005 RCRIS-RNSCA npp_d20151009_t0001561_e0002281 b20453_c20151009015742714565_noaa_ops.h5[00016 00017 00018
0006 RCRIS-RNSCA npp_d20151009_t0002281_e0003001_b20453_c20151009015824493695_noaa_ops.h5[00020 00021 00022
0007 RCRIS-RNSCA npp_d20151009_t0003001_e0003321 b20453_c20151009015903769551 noaa_ops.h5[00024 00025 00026
0008 RCRIS-RNSCA npp_d20151009_t0003321_e0004041 b20453_c20151009015923882537_noaa_ops.h5[00028 00029 00030
0009 RCRIS-RNSCA noo d20151009 £0004041 0004361 b20453 c20151009015959776867 noaa ovs.h5[00032 00033 00034

About the Suomi NPP CriS instrument

Instrument Status > NPP > CrlS

Slide Show of All Charts for Selected Date

STAR ICVS Long-Term Monitoring

Displaying the lasf 24 hours of instrument status, updated every three hours.

1011072015
12:24 ET | 16:24 UTC

Select a Date:
10-05-2015

Select a parameter:
Processing log

Y R £ £ £ £ £ 2 & F T T T T ey

Processing atarts at 2015-10-09% 07:09:04

B R E T T T e e

Frocessing granule files...

508 unigue granules are collected

00001 /data/scdr004/DJacsSfZzTLWMtitULeSYEg/GCRSO_npp_d20151008_t2359529_e0000227_b20453_c201510090637467149!
00001 /data/scdr008/19nKJ0PsQ+a09sL20UCCVA/SCRIS_npp_d20151008_t2359529_e0000227_b20453_c201510090645456708°
1823fT003T00A157 18 aisfarded

scan 20151009 _00001.matl 80.7732 128.2573

scan 20151009 _00002.mat) 80.8924 125.3825

scan 20151009 00003 .mat) 80.9886 122.3987

0000] /data/scdr00l/pTNE404ySuaRB+0J92258g/GCRSO npp d20151009 t0000249 20000547 b20453 c2015100908637467149!
0000] /data/scdr003/BFpYBtDEQcqUDdY4adRdTg/SCRIS npp d20151008 t0000248 20000547 b20453 c201510090645456708;
scan 20151009 00004.mat) 81.0611 119.3803

scan 20151008 00005.mat) 81.1095 116.3218

scan 20151008 00006.mat) 81.1332 113.2388

SCATI Rtk 31,1321 110.1482

00003 /data/scdr007/r40Ha3qUTEuQzBEf1oqpgQ/GCRSO_npp_d20151008_t0000568_20001267_b20453_c201510090637467145!

http://www.star.nesdis.noaa.gov/icvs/metrics/status/NPP/CrIS_text/S{yyyy}/S{mm}/S{yyyymmdd} rcris_icvs_log.txt
http://www.star.nesdis.noaa.gov/icvs/metrics/status/NPP/CrIS_text/S{yyyy}/S{mm}/S{yyyymmdd} scris_icvs_log.txt
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»instrument Performance
Monitoring

Suomi NPP

« OMP5S Nadir Mapper
« OMPS Nadir Profiler
& OMPS Limb Profiler

MetOp-B
« AMSU-A
« MHS
« AVHRR
« HIRS

NOAA-19
« AMSU-A
&« MHS

« AVHRR
¢ HIRS

MetOp-A
« AMSU-A
« MHS
« AVHRR
« HIRS

NOAA-18
= AMSU-A
« MHS

« AVHRR
« HIRS

NOAA-15
« AMSU-A

GOES

& GOES-13 Sounder
& GOES-13 Imager
« GOES-15 Sounder
& GOES-15 Imager

»OMPS Product
Demonstration Site

Data and images displayed
on STAR sites are provided
for experimental use only
and are not official
operational NOAA products.
More information>>

Caollection

elect a parameter:
ofCrit\caI\fazbles

of Critical Variable
SOR Meta: Crbit ManeuBand Wersion

Degree
o

100

Degree
(=]

-100

Index

Index

SNPP CrlS SDR Meta Data: 09/23/2015

Created at 09/24/2015 - 11:06:06 UTC
Nadir Latitude

Select a Date:

v a a 09-23-2015
e

1
0 2 4 6 8 10 12
Time, UTC
Nadir Longitude

14

YL

0 2 4 6 8 10 12
Time, UTC
S/C Maneuver

14 6

20 22

T T T T T T T T T T T
0: Normal Operations; 1: Orbit Correction Maneuver; 2: Calibjation Manefver; 3: Unknown
0 2 4 6 8 10 12 14 6 18 20 22
Time, UTC
Re-tasking Information

T T T T T T T T T T
i 0: Alonly; 1: A1M, A1C, A2M, A2C and all othqrs h
0 2 4 6 8 10 12 22

Time, UTC

1500

1200 GaW

(Blue: Good; Green: Degraded; Red: Invalid)

BOW 30w ] 30E 60E a0E 120E  150E  1BOE

SNPP CrlIS BT Obs. - CRTM Sim.. 14.93um (670cm™. 2015-09-23

Descending



Conclusions

e The ICVS-CrlS is a powerful tool for NOAA operational
hyperspectral satellite data monitoring and quality
analysis

e Users are encouraged to search useful information on
its website for their own works.

* Your suggestions and feedbacks are greatly appreciated
and are critical for us to make improvements in the

future.
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